Workers in queenless colonies of the ant Leptothorax gredleri form dominance hierarchies by antennation bouts and biting. The frequency of aggressive interactions peaked when the ants became active again after hibernation, a second time in summer, when new workers eclosed from overwintered brood, and a third time when we experimentally removed the queen. High-ranking individuals were more active and had greater ovarian development than their low-ranking nestmates. We investigated what proximately determines a worker's social status. Neither age, previously shown to affect hierarchy rank in several other social insects, nor levels of fluctuating asymmetry appeared to be important in worker rank orders in L. gredleri. High-ranking workers were on average larger than low-ranking individuals and body size and rank were correlated in four of five colonies investigated. However, individuals of similar age but different social status did not differ in size.
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Kin selection theory predicts conflict about the origin of males in orphaned (queenless) colonies of social Hymenoptera. Owing to haplodiploid sex determination, unmated workers can produce males from unfertilized eggs. Each worker shares 50% of her genes by common descent with her own sons but less with the sons of other workers (37.5% if all workers are full sisters, i.e. offspring of a single, once-mated queen). Hence, each worker should favour her own reproduction over that of other workers (e.g. Bourke & Franks 1995) .
Intracolonial conflict about the origin of males is reflected in the occurrence of rank orders among workers, which are established and maintained by aggressive interactions. Such hierarchies are rather common in small insect societies and have been reported, for example, from bumblebees (e.g. Free 1955), paper wasps (e.g. Reeve 1991) and ants (e.g. Cole 1981; Franks & Scovell 1983; Bourke 1988a; Oliveira & Hölldobler 1990; Heinze et al. 1997) . Workers with high social status are typically also reproductively dominant and lay more eggs than lowranking workers. Because eggs may be eaten or fail to develop, egg-laying rates are not a reliable indicator of reproductive success. Nevertheless, by comparing multilocus DNA fingerprints of workers and males in queenless colonies of the ant Pachycondyla villosa, B. Trunzer, J. Heinze & B. Hölldobler (unpublished data) showed that high-ranking workers indeed produce more males than low-ranking workers. The correlation between social status and reproductive success presumably also holds in other species.
Among the factors thought to determine social status proximately in group-living vertebrates and invertebrates, age and size are important in several social insects. For example, in the queenless ponerine ant Pachycondyla sublaevis, young workers attain the highest ranks and lay eggs (Ito & Higashi 1991; Higashi et al. 1994) , and similar observations have been made in other ants and wasps (West-Eberhard 1969; Jeanne 1972; Liebig 1994; Heinze 1996a) . In hierarchies among queens and/or workers of bumblebees (Free 1955; van Doorn 1989) , sweat bees (Packer 1993) and some paper wasps (Pardi 1948; Turillazzi & Pardi 1977; Sullivan & Strassmann 1984) , larger individuals have higher ranks than smaller ones.
A third factor that, at least in some vertebrates, appears to be correlated with social status is the size of fluctuating asymmetries, that is, small, random deviations from perfect symmetry (Parsons 1990; Møller 1997) . High genetic quality buffers an organism against adverse environmental influences during ontogeny, resulting in a more perfectly symmetric phenotype. High-quality individuals presumably also have advantages in intraand intersexual selection. Although the size of fluctuating asymmetries has indeed been shown to be correlated with attraction to mates (Møller & Pomiankowski 1993; Møller & Thornhill 1998) , data on its effect on social status are ambiguous (Malyon & Healy 1994; Witter &
